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(54) Die for drawing sheet metal and similar

(57) A die (1) for drawing sheet metal (2) and similar,
the die having a main body (4) which may be housed
inside any die holder seat (3) on a machine tool, with a
top surface (4a) substantially coplanar with the work
plane (P) of the sheet metal (2) to be worked; and two
drawing tools (5) housed inside the main body (4) and
movable between a withdrawn position, in which the

drawing tools are confined within the main body (4), and
an extracted position, in which the drawing tools project
outwards of the main body (4) by respective end por-
tions of given length h; the die (1) having a lifting device
(7) for selectively moving either of the two drawing tools
(5) between the extracted position and the withdrawn
position.



EP 1 043 090 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a die for draw-
ing sheet metal and similar.
[0002] As is known, and as shown in Figures 1a and
1b, currently used dies I for drawing sheet metal and
similar comprise a normally cylindrical main body II,
which is insertable inside any die holder seat III on a
punching machine, with a top surface IIa coplanar with
the work plane P of the sheet IV to be worked; and an
appropriately shaped appendix V projecting beyond
work plane P from top surface IIa of main body II.
[0003] Dies of the above type are normally associated
with a drawing punch VI, which is located over the work
plane P, is aligned with die I, and is movable between a
parking position in which the bottom end VIa of the
punch is located a given distance d (normally 20 mm)
from work plane P (Figure 1a), and a work position in
which bottom end VIa of the punch contacts the top sur-
face IIa of main body II (Figure 1b).
[0004] The bottom end VIa of drawing punch VI is ob-
viously shaped to mate with the top end of die I, with
sheet IV in between, so as to draw sheet IV.
[0005] To enable sheet IV to be ejected from mold I
and moved easily in the work plane, the total height h of
appendix V of currently used dies must be no more than
half the distance d between top surface IIa of main body
II, i.e. work plane P, and the bottom end VIa of drawing
punch VI in the parking position.
[0006] Since increasing the travel of drawing punch
VI - that is, distance d between work plane P and the
bottom end VIa of drawing punch VI in the parking po-
sition - is mechanically unfeasible, currently used draw-
ing dies I are severely handicapped by providing for only
a small amount of deformation of sheet IV.
[0007] It is an object of the present invention to pro-
vide a die for drawing sheet metal and similar, designed
to eliminate the aforementioned drawbacks.
[0008] According to the present invention, there is
provided a die for drawing sheet metal and similar, the
die comprising a main body which may be housed inside
any die holder seat on a machine tool, with a top surface
substantially coplanar with the work plane of the sheet
metal to be worked; and at least a pair of drawing tools
housed inside the main body and movable between a
withdrawn position, in which the drawing tools are con-
fined within said main body, and an extracted position,
in which the drawing tools project outwards of said main
body by a respective end portion of given length h; the
die being characterized by comprising actuating means
for selectively moving either of the two drawing tools be-
tween the extracted position and the withdrawn position.
[0009] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 2 shows a section of a die for drawing sheet
metal and similar, in accordance with the teachings

of the present invention;
Figures 3 to 7 show sections of respective varia-
tions of the Figure 2 die.

[0010] Number 1 in Figure 2 indicates as a whole a
die for drawing sheet metal 2 and similar, and which may
be housed inside any die holder seat 3 of currently used
punching machines, facing a corresponding known
drawing punch 100.
[0011] Die 1 comprises a preferably, but not neces-
sarily, cylindrical main body 4, which is housed inside
die holder seat 3 with a top surface 4a coplanar with the
work plane P of sheet 2 to be worked; and a pair of draw-
ing tools 5 housed inside main body 4 and movable be-
tween a withdrawn position confined within main body
4, and an extracted position in which a respective end
portion of given length h of drawing tools 5 project out-
wards of main body 4. More specifically, each drawing
tool 5 is housed in axially-sliding manner inside a re-
spective seat 6 extending from top surface 4a of main
body 4 and inwards of main body 4 along an axis B pref-
erably, but not necessarily, parallel to the longitudinal
axis A of main body 4.
[0012] Die 1 also comprises a lifting device 7 for se-
lectively moving either of the two drawing tools 5 from
the withdrawn to the extracted position and vice versa.
[0013] In the example shown, lifting device 7 compris-
es a pair of hydraulic actuators 8 controlled to move
drawing tools 5 from the withdrawn to the extracted po-
sition; and a pair of reaction springs 9 for holding draw-
ing tools 5 in the withdrawn position.
[0014] Each hydraulic actuator 8 is located at the bot-
tom of a respective seat 6 and, when commanded, pro-
vides for lifting drawing tool 5, which is movable insider
seat 6, from the withdrawn to the extracted position; and
each reaction spring 9 is housed inside a respective seat
6 and located over a respective hydraulic actuator 8,
with a first end resting on main body 4, and a second
end resting on drawing tool 5 to push drawing tool 5 to-
wards the bottom of seat 6 into the withdrawn position.
[0015] With reference to Figure 2, each hydraulic ac-
tuator 8 comprises a piston 10 housed in axially-sliding
manner inside a cylindrical cavity 11 extending inwards
of main body 4 from the bottom of seat 6; a first end of
piston 10 projects inside seat 6 and supports drawing
tool 5; and a second end of piston 10 defines, together
with the walls of cylindrical cavity 11, a variable volume
chamber lla filled with pressurized, obviously incom-
pressible, oil.
[0016] Each reaction spring 9 is trapped inside a cy-
lindrical cavity 12 formed inside seat 6, partly in the wall
of main body 4 defining seat 6, and partly in the body of
drawing tool 5. The two parts of cylindrical cavity 12 slide
with respect to each other, and face each- other when
drawing tool 5 is in the withdrawn position. Being
trapped between the two parts of cylindrical cavity 12,
reaction spring 9 is of maximum length when the two
parts of cylindrical cavity 12 are positioned facing each
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other, and opposes any mutual sliding movement of the
two parts of cylindrical cavity 12, and hence any move-
ment of drawing tool 5 from the withdrawn position.
[0017] Lifting device 7 also comprises two pressu-
rized-oil supply conduits 13 and 14, each of which ex-
tends inside main body 4 to connect a respective hy-
draulic actuator 8, i.e. the variable-volume chamber 11a
of the actuator, to an external hydraulic control circuit 15
(shown only partly in Figure 2) for appropriately distrib-
uting pressurized oil to the two variable-volume cham-
bers lla to move, when commanded, either one of draw-
ing tools 5 into the extracted position.
[0018] In the Figure 3 variation, the two pressurized-
oil supply conduits 13 and 14 of lifting device 7 are re-
placed by a single conduit 20 for connecting the two hy-
draulic actuators 8, i.e. the two variable-volume cham-
bers lla, directly to each other.
[0019] In this variation, since the amount of oil inside
the two variable-volume chambers 11a and conduit 20
is only sufficient to entirely fill conduit 20 and one vari-
able-volume chamber 11a, lifting device 7 provides for
moving the two drawing tools 5 oppositely with respect
to each other between the extracted- and withdrawn po-
sitions, so that both drawing tools 5 can never be simul-
taneously in the extracted or withdrawn position. In this
case, lifting device 7 also provides for setting both draw-
ing tools 5 simultaneously to an intermediate parking po-
sition in which respective end portions of length h/2 of
both drawing'tools 5 project outwards of main body 4.
[0020] It should be pointed out that the two drawing
tools 5 are moved by means of drawing punch 100 at
the start of the drawing operation. That is, given the form
of the punch, one of the two drawing tools 5 must nec-
essarily move into the withdrawn position, and the other
into the extracted position.
[0021] Lifting device 7 in the Figure 2 embodiment
may obviously operate in the same way as in the Figure
3 variation, by hydraulic control circuit 15 simply distrib-
uting pressurized oil to the two variable-volume cham-
bers lla in such a way as to normally maintain both draw-
ing tools 5 in the intermediate parking position, and,
when commanded, to move one of drawing tools 5 into
the extracted position and the other into the withdrawn
position.
[0022] The Figure 4 variation differs from that in Fig-
ure 3 by both drawing tools 5 being housed in axially-
sliding manner inside one seat 21, as opposed to re-
spective seats 6.
[0023] The Figure 5 variation differs from that in Fig-
ure 4 by lifting device 7 comprising, as opposed to two
hydraulic actuators 8, a lifting wedge 22, which is mov-
able at the bottom of seat 21 between a rest position -
in which lifting wedge 22 is stationary at the center of
the bottom of seat 21, so that both drawing tools 5 are
set to the intermediate parking position - and two work
positions on either side of the rest position - in which
lifting wedge 22 is inserted beneath and lifts one drawing
tool 5 into the extracted position, while simultaneously

allowing the other tool to move into the withdrawn posi-
tion.
[0024] In this variation, lifting device 7 also comprises
a three-position linear actuator 23 for moving lifting
wedge 22 horizontally along the bottom of seat 21 be-
tween the central rest position and the two lateral work
positions.
[0025] To insert and move lifting wedge 22 easily be-
neath drawing tools 5, lifting wedge 22 is defined by a
substantially triangular-section prismatic body, and is
positioned with one of the three faces resting on the bot-
tom of seat 21; and the bottom end 5a of each drawing
tool 5 is defined by a flat surface inclined with respect
to the longitudinal axis B of drawing tool 5 and parallel
to and facing a free face of lifting wedge 22, and rests
in sliding manner on a respective free face of lifting
wedge 22.
[0026] The Figure 6 variation differs from that in Fig-
ure 5 by lifting wedge 22 being defined by a cylindrical
body, and by the bottom end 5a of each drawing tool 5
resting in sliding manner on the cylindrical lateral sur-
face of lifting wedge 22.
[0027] The Figure 7 variation differs from that in Fig-
ure 4 by lifting device 7 comprising, as opposed to two
hydraulic actuators 8, a substantially V-shaped rocker
arm 25 positioned with the central portion resting on the
bottom of seat 21, and with each of the two ends resting
against the bottom end 5a of a respective drawing tool 5.
[0028] Operation of die 1 is easily deducible from the
foregoing description with no further explanation re-
quired.
[0029] As at present, sheet 2 is drawn by positioning
a portion of sheet 2 between die 1 and drawing punch
100, and moving drawing punch 100 from the parking
to the work position. In this case, however, one of the
two drawing tools 5 must be set to the extracted position,
and the other to the withdrawn position. Obviously, the
shape of drawing tools 5 depends on the type of defor-
mation required of sheet 2.
[0030] Like appendix V of currently used dies, to en-
able sheet 2 to be ejected from die 1 and to be moved
easily in work plane P, drawing tools 5 in the withdrawn
or intermediate parking position must project from top
surface 4a of main body 4 by a given length (zero or h/
2 in the example shown) which, added to the drawing
depth of sheet 2 (h in the example shown) must be less
than or equal to distance d between the top surface 4a
of main body 4 and the bottom end of drawing punch
100 in the parking position.
[0031] In the Figure 2 embodiment in which drawing
tools 5 are normally in the withdrawn position, the rela-
tionship between height h and distance d is as follows:
height h must be less than or equal to distance d ac-
cording to the equation : 0 + h ≤ d.
[0032] In the embodiments in which drawing tools 5
are normally in the intermediate parking position, the re-
lationship between height h and distance d is as follows :
height h must be less than or equal to two thirds of dis-
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tance d according to the equation : h/2 + h ≤ d. In this
case, in the intermediate parking position, drawing tools
5 project from top surface 4a of main body 4 by a length
less than or equal to d/3.
[0033] The advantages of die 1 are self-evident. In the
extracted position, drawing tool 5 projects above work
plane P by an end portion of length h greater than the
distance d/2 constituting the current construction limit.
Moreover, in the intermediate parking position, drawing
tools 5 project above work plane P by respective end
portions of length d/3, thus enabling easier handling of
sheets 2 in work plane P. Yet another advantage of die
1 is that of now housing two drawing tools 5.
[0034] Clearly, changes may be made to die 1 for
drawing sheet metal and similar as described and illus-
trated herein without, however, departing from the
scope of the present invention.

Claims

1. A die (1) for drawing sheet metal (2) and similar, the
die comprising a main body (4) which may be
housed inside any die holder seat (3) on a machine
tool, with a top surface (4a) substantially coplanar
with the work plane (P) of the sheet metal (2) to be
worked; and at least a pair of drawing tools (5)
housed inside the main body (4) and movable be-
tween a withdrawn position, in which the drawing
tools are confined within said main body (4), and an
extracted position, in -which the drawing tools
project outwards of said main body (4) by a respec-
tive end portion of given length h; the die being char-
acterized by comprising actuating means (7) for se-
lectively moving either of the two drawing tools (5)
between the extracted position and the withdrawn
position.

2. A die as claimed in Claim 1, characterized in that
said actuating means (7) provide for selectively
moving said drawing tools (5) oppositely with re-
spect to each other between the extracted position
and the withdrawn position, so that both drawing
tools (5) can never be simultaneously in the extract-
ed position or the withdrawn position.

3. A die as claimed in Claim 2, characterized in that
said actuating means (7) provide for selectively set-
ting said two drawing tools (5) simultaneously to an
intermediate parking position, in which both draw-
ing tools (5) project outwards of the main body (4)
by a respective end portion of length h/2.

4. A die as claimed in any one of the foregoing Claims,
characterized in that said drawing tools (5) are
mounted in axially-sliding manner inside at least
one seat (6, 21) extending inwards of the main body
(4) from the top surface (4a) of the main body (4).

5. A die as claimed in any one of the foregoing Claims,
characterized in that said actuating means (7) com-
prise elastic means (9) for maintaining said drawing
tools (5) in the withdrawn position; and lifting means
(8,13,14,15) (8,20) (22,23) (25) for selectively lifting
either of said two drawing tools (5) into the extracted
position.

6. A die as claimed in Claim 5, characterized in that
said lifting means (8,13,14,15) (8,20) (22,23) (25)
comprise a pair of hydraulic actuators (8) located at
the bottom of said at least one seat (6, 21); each
said hydraulic actuator (8) being located beneath a
respective drawing tool (5) and lifting the drawing
tool (5) into the extracted position in opposition to
said elastic means (9).

7. A die as claimed in Claim 6, characterized in that
said lifting means (8,13,14,15) (8,20) (22,23) (25)
comprise a hydraulic control circuit (15) for control-
ling said hydraulic actuators (8); said hydraulic con-
trol circuit (15) being outside said main body (4);
and the hydraulic actuators (8) being connected to
said hydraulic control circuit (15) by two supply con-
duits (13, 14) extending inside said main body (4).

8. A die as claimed in Claim 6, characterized in that
said lifting means (8,13,14,15) (8,20) (22,23) (25)
comprise a connecting conduit (20) for directly con-
necting the two hydraulic actuators (8).

9. A die as claimed in Claim 5, characterized in that
said lifting means (8,13,14,15) (8,20) (22,23) (25)
comprise a lifting wedge (22) movable along the
bottom of said at least one seat (21); and a linear
actuator (23) for selectively moving said lifting
wedge (22) to and from two distinct work positions,
in each of which said lifting wedge (22) is positioned
beneath a respective drawing tool (5) to lift the
drawing tool into the extracted position.

10. A die as claimed in Claim 9, characterized in that
said lifting wedge (22) is defined by a substantially
triangular-section prismatic body, and is positioned
with one of the three faces resting on the bottom of
said at least one seat (21); the bottom end (5a) of
each of said two drawing tools (5) being defined by
a flat surface inclined with respect to the longitudinal
axis (B) of the drawing tool (5), and resting in sliding
manner on a respective free face of the lifting wedge
(22).

11. A die as claimed in Claim 9, characterized in that
said lifting wedge (22) is defined by a cylindrical
body; the bottom end (5a) of each of said two draw-
ing tools (5) being defined by a flat surface inclined
with respect to the longitudinal axis (B) of the draw-
ing tool (5), and resting in sliding manner on the cy-
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lindrical lateral surface of the lifting wedge (22).

12. A die as claimed in Claim 5, characterized in that
said lifting means (8,13,14,15) (8,20) (22,23) (25)
comprise a substantially V-shaped rocker arm (25)
positioned with the central portion resting on the
bottom of said at least one seat (21), and with each
of the two ends resting against the bottom end (5a)
of a respective drawing tool (5).
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